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® Multi-user speech recognition system. 

© A multi-user speech recognition system Includes 
several speech recognisers (3) which are shared 
between many user terminals (2). When a user ter- 
minal (2) is activated, one of the recognisers (3) is 
assigned to deal with voiced instructions received 
via that user terminal. This recogniser (3) requests 
the respective "templates" (4) from a memory de- 
vice (5). A controller (6) handles requests from the 
recognisers (3) on a first-come first-served basis, 
and prevents later requests from interrupting earlier 
ones. 
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MULTI-USER SPEECH RECOGNITION SYSTEM 



This invention relates to a speech recognition 
system capable of dealing with a plurality of users. 

Single-speaker dependent speech recognisers 
are known, for example for connection to a tele- 
phone, in which the user "trains" the recogniser 
with his or her voice patterns. These patterns are 
stored as "templates* in Random Access Memory 
(RAM) within the speech recogniser. When a user 
wishes to make a phone call, he activates the 
recogniser, for example by lifting the receiver, and 
the recogniser uses his templates to interpret 
voiced instructions, for example of the telephone 
number the user wishes to dial. When other users 
wish to use the speech recogniser, they have to go 
through the training procedure, and when this hap- 
pens the original user's templates are deleted. 
Therefore, if the original user needs to use the 
speech recogniser again, he must retrain the re- 
cogniser first. 

In multi-user environments, for example a Pri- 
vate Automatic Branch Exchange (PABX), one re- 
cogniser could be provided to serve all the exten- 
sions connected to the PABX. However, in this 
case, the user at every extension would probably 
have to go through the tedium of training the re- 
cogniser every time he wished to make a call. 

An alternative arrangement would be to provide 
a speech recogniser at each extension, so that 
each will be trained only by that extension's user. 
However r such an arrangement would be prohib- 
itively expensive. 

A better alternative is to provide a few recog- 
nisers, connected to the PABX and shared between 
the many users. In such a system, a common 
database is provided containing the templates of all 
the users. When any particular user activates his 
extension, one of the quiescent recognisers is ar- 
bitrarily selected and assigned to his use, and his 
templates are then loaded into that recogniser. A 
micro-processor is provided to control the loading 
of the templates. The rate at which templates are 
loaded into the recognisers depends upon the 
speed of the micro-processor, and the more recog- 
nisers wanting access to the database there are, 
the more complex the micro-processor is required 
to be. Every recogniser is assigned a priority, and 
the micro-processor deals with requests for service 
in strict priority order; so if a lower priority recog- 
niser has access and is loading templates, and a 
higher priority recogniser requests access, service 
to the lower device is suspended while the higher 
device is served. Only when the higher priority 
device has finished is the lower priority device 
allowed to continue. This type of interruption may 
continually occur, so that a low priority device may 



be delayed while several higher priority devices are 
served, and the overall system suffers from the 
disadvantage of not being totally user transparent 
According to the invention there is provided a 

s speech recognition system comprising a plurality of 
user terminals connected to a plurality of speech 
recognisers, there being a smaller number of 
speech recognisers than there are user terminals, 
the speech recognisers being arranged such that, 

10 when a user terminal is activated, one of the recog- 
nisers is assigned to deal with voiced instructions 
input via that user terminal; a database containing 
respective templates for each of the user terminals, 
the database being arranged, in use, to send 

75 copies of templates corresponding to a particular 
user terminal, to a recogniser assigned to deal with 
instructions input via that user terminal; and control 
means connected to the speech recognisers and 
arranged in use, to control the transfer of copies of 

20 templates from the database to the recognisers; 
wherein the control means is arranged, in use, to 
receive requests for copies of templates from the 
recognisers, and to instruct the database to send 
complete copies of the requested templates in the 

25 order in which they are requested. 

Advantageously, the control means comprises 
a cyclic channel selector and a clock, the cyclic 
channel selects and the clock being interconnected 
by a switch which is controlled by the requests for 

30 copies of templates from the recognisers. 

A preferred embodiment of the invention will 
now be described, by way of example, with refer- 
ence to the accompanying drawings, in which: 

Figure t shows a schematic illustration of a 

35 preferred embodiment of the invention; 

Figure 2a shows a schematic illustration of a 
controller according to a preferred embodiment of 
the invention; and 

Figure 2b shows a realisation of the control- 

40 ler of Figure 2a. 

Referring to the drawings, Figure 1 shows a 
PABX 1 having n extensions 2 connected to a bank 
of m speech recognisers 3. The bank of speech 
recognisers 3 has access to a database 4a contain- 

45 ing n sets of templates 4, one set corresponding to 
each extension 2, all stored in a memory device 5, 
for example a Winchester disk drive. A controller 6 
is also connected to the bank of recognisers 3. 
When one of the extensions 2 is activated, by 

so a user picking up the receiver, one of the quiescent 
speech recognisers 3 in the bank is assigned to 
that extension. That recogniser 3 then ceases to be 
available for assignment to another extension 2. 
Once a speech recogniser 3 has been assigned, it 
requests the templates 4 associated with the rel- 
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©vant activated 

are fetched from fon'Z *' these tem P' ates 

instructions to the „Z US9r ^ then 9ive voiced 
ca«. 0,6 rec °9n<ser 3 for handling the 

a" e^fon tfor t^T™ "* expec ^ *™ 
set up. the reccflnUTSTJ 6 °" Ce 3 Ca " has teen 
extension i s retT* i to ^"^ f ° dea ' "» 

The requests f qU ' eSCent 
*ed by the control J 3 - hSn " 

°as's. The contro/ler 8*2 fir st-come first-served 
• •W- Priority, and f« ;r^* ereco 9 nfe e«3 
***ed, fo order 0 f ^S 0 ^ ^sts are 
«* templates 4 have^n foaXf WV,0UB *"«^ 

The contro/ler 8 shown 
2a. comprises a cyclic T, , m ° re detai ' fn *gure 
^'e/ output iK* C C ore 9 ^ e 'r° r 7 hav '"° a 
n «ers 3 in the bank i£ 9Cted to a " the recog- 
Prises a clock 8 hav/n„ =" _ C ° ntro " 8r 6 also com- 
channel selector 7. EvtrT^ C ° nnected to *• 
.the selector 7 causes 1, PU ' Se rece,Ve d by 
incremented. EveTlJll Para " e ' 0 °tput to be 
^ these outou^*? 9 n ' 8er 3 "as an output 
form OR-^TZZsTaT^ * Wh8r to ^ 
which stops the chmS set£" ? 3 Contro ' s '9"al 
to cyc/e. This is shoT !rl ? from c °n«nuing 

^eer , the clock 8 and Z seS'y ** *"* b6 ~ 

Each recogniser ? h a » 7 " 
"* ^enhficaSTumber 3 " Ser - Sa '^ab,e chan- 
memory device 5 fa rZui^l 300988 to ^e 

output of the channe/ s £ 3 S ° 3ns m * P**»el 
w 't" the ident/ffcatfo TrT^lI' ^ com P^ this 
match. At this point Wm there « a 

contro, signal, and free** mT*? Sends a 
°"tput. The recogniser 3 m * \ Setector ' s Paralte/ 
"«erru pted acces^e 88 °° mptete «- 

*e templates 4 have Z>nT„ZZ d9ViCe * °"ce 
"feer 3. it ceases to se^ '" to 1,19 recog- 

« ^ selector 7 consul ^ 
again hatted. con t<nues to cycle unti/ it /s 

*e J? -e system is that 

and may be realised wi^ '™ y ,nteln ^ce. 
shown in F? gure 2b . 7 ,m Passive devices, as 
tor driven tVarf^ ^on. open-co leS 
the recogn/sers 17£SL? "nes of 

^ether to perform OR ^ connected 
emgle line, shown connecrS : *" ** resi "«ng 
« fed to the swTfohTTlJ 1 PU "' Up resi *or 
ffp-f/op. wncn 9 - embodied by a D-type 

operate ^ -y be arranged to 

«• any partfcu/ar 8x^1^ \T ' S expect ed to 
extension 2 may indS Z Ws case - each 
* ^rs in a ^er 3 a series 

oraer. The recogniser 3 will 
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then requ est the templates 4 of the most preferred 
user and check if these match the actual user, if 
not. the templates 4 of the second most preferred 
user may be requested, and so on. 

It should be appreciated that the user terminals 
{extensrons 2) and the recognisers 3 do not have to 
be wrre-lmked as shown in Fi gure ,. The user 
termmals 2 could be portable transceivers, for ex- 
ample ,n a cellular radio system, connected to the 

PaLT^V bY r3di ° Channe,s - ,n this case, a 
PABX would be inappropriate, but any suitable 
Vpe o switching node could be provided within 

n °ll' , I 6Vent me user termina,s 2 would not 
necessanly be activated by lifting the receiver, but 
other means, for example a switch, could be used. 
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n/urpKh, J ^cognition system comprising a 
Piuralrty of user terminals (2) connected to a plural- 
ZlST recognisers (3). there being a smaller 
number of speech recognisers (3) than there are 
user termmals (2). the speech recognisers (3) be- 
mg ganged such that, when a user terming (2) is 
actuated one of the recognisers (3 , is assigned to 

SLZ / 9 , V0 ' Ced in8truct,ons '"Pot via that user 
!^' n f < 2 - a database (4a) containing respect 

aataoase (4a) being arranged, in use. to send 
cop.es of templates (4) corresponding to a parte"- 
ZrT™"* (2) t0 3 reC09nisa ' (3) assigned to 

SfjTr ' n ^ CU ° nS ' npUt Vi3 ^ USer te ™'"a< 
(2). and control means (6) connected to the speech 

recognisers (3) and arranged, in use. to control 

SSZ °L v C ° PieS ° f temp,ates W ^m the 

2071 ^ t0 ** rec °9 nteere wherein the 

S^L ^ (6) iS 3rran9ed * use ' to ^eive 

cSnS^^ C ° P !f S ° f temp,ates < 4 > from the re- 
cogn,sers (3). and to instruct the database (4a) to 

Zn C ° mP ' ete . COpies * th 0 requested templates 
(4) in the order in which they are requested 

2. A speech recognition system as claimed in 

Z T *• ° 0ntr0 ' means (8 > com Pr>ees a 
cyclic channel seiector (7) and a clock (8). the 
cyckc channel selector (7) and the clock (8) be"g 

hTSTr 6 !^ S (9) Which is controlled 

by the requests for copies of templates (4) from 
the recognisers (3). ' 
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